EMBEDDED-DRAM DSP ARCHITECTURE 

Abstract of the Disclosure 

An embedded-DRAM (dynamic random access memory) processor architecture 
includes a set of DRAM arrays, a set of register files, set of functional units, and a data 
assembly unit. The data assembly unit includes a set of row-address registers and is 
responsive to commands to activate and deactivate DRAM rows and to control the 
movement of data throughout the system. With the present invention, large SRAM 
(static random access memory) caches and traditional caching policies are replaced with 
a pipelined data assembly approach so that the functional units perform register-to- 
register operations, and so that the data assembly unit performs all load/store operations 
using very wide data busses. Data masking and switching hardware is used to allow 
individual data words or groups of words to be transferred between the registers and 
memory. The data assembly unit acts as an intelligent cache controller to perform look- 
ahead operations to insure exactly those data words that are needed by the functional 
units are available in a much smaller cache when they are needed. Other aspects of the 
invention include a memory and logic structure and an associated method to extract data 
blocks from memory to accelerate, for example, operations related to image compression 
and decompression. New techniques and structures are also provided to minimize the 
amount of instruction cache needed to execute programs at full speed from a DRAM- 
oriented program memory. 
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